is the largest KBO up to now discovered. Despite being larger than Pluto and bearing many similarities with it, it has not been possible insofar to detect any significant variability in its light curve, preventing the determination of its period and axial ratio.
Introduction
Since its discovery the dwarf planet 2003 UB313 has attracted a lot of attention being the first Trans Neptunian Object (TNO) larger than Pluto ever discovered (Brown et al., 2005) . This object, recently baptized "Eris" (IAU, 2006) , revealed a number of features in common with Pluto, despite being a member of the family of the scattered TNO (Sheppard, 2006) .
As an example, like Pluto Eris has a satellite named "Dysnomea" with orbital period of about two weeks, a brightness of about 2% of that of Eris, a semi-major axis of ≈ 5 × 10 4 Km (Brown et al., 2006a) . Eris IR spectrum is clearly dominated by CH 4 absorption bands (Brown et al., 2006b ) and perhaps shows N 2 bands (Licandro et al., 2006) . When compared with other TNOs its colors are quite neutral and not significantly reddened . Its phase function at small phase angles is quite flat
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Please give a shorter version with: \authorrunning and/or \titilerunning prior to \maketitle 3 Table 1 . Weighted averages of BVRI for each night. ( Rabinowitz et al., 2006) . Up to now its light curve did not reveal any trace of significant variability or periodicity (Brown et al., 2005; Rabinowitz et al., 2006) . These features suggests Eris to be an icy body which is subject to frequent resurfacing likely due to evaporation and redeposition of a tiny atmosphere as its heliocentric distance changes (Brown et al., 2005; Rabinowitz et al., 2006) .
In this Letter we present BVRI photometry of Eris obtained during 5 nights in late 2005
with the aim of building up a light curve and searching for possible periodicity. The same data-set is used to better constrain the optical colors of the object.
Observations and Data Reduction
We observed Eris over 5 consecutive nights (November 30 to December 4, 2005) .
Photometric data were obtained with the Y4KCam CCD on-board the Yale 1.0m telescope at Cerro Tololo Interamerican Observatory, which is operated by the SMARTS consortium 1 . The Y4KCam instrument is a 4096 × 4096 CCD with a pixel scale of 0.289 ′′ , which allows one to observe a field 20 arcmin on a side on the sky. An image of the field around Eris is shown in Fig. 1 . A series of images in BVRI was acquired in order to constraint both the light curve and the colors. A total of 7 images in B, 23 in V, 62 in R and 20 in I has been obtained over the observing run, and the exposure times were 300-600 secs. The nights were all photometric but for the last one (December 4, 2005) , with typical seeing ranging from 0.8 to 1.2 arcsec. The images were cleaned and pre-reduced using the pipeline developed by Phil Massey 2 . To extract Eris magnitudes we used the QPHOT task within IRAF 3 , which allows one to measure aperture photometry.
For Eris we used a small aperture (7 pixels). V and 2 I images of Eris. We compared our photometry with their one, and found a good agreement, being ∆B = 0.05, ∆V = −0.032 and ∆I = 0 − 0.022, in the sense our photometry minus their one. We have not direct comparison with R, since these authors did not publish data in R for these nights.
3. Light curve and period hunting Inspection of the R frames shows that Eris is moving very slowly in an uncrowded field (see Fig. 1 ), with no evident objects in background. Moreover, due to the short exposures and the low proper motion, both Eris and field stars are round without trailing. All together this seems to exclude at least the most common systematic effects. The observing conditions (helio-centric distance r h , geocentric distance ∆, as phase angles α) could be responsible for the effect. However, during the five nights they were fairly stable. In fact the object moves of about 95 arcsec in 5 nights. The change in r h ∆ explains no more than 1.7 × 10 −3 mag.
On the other hand, the phase angle changes of ∆α = 0.0246
• during the observations.
No phase coefficients in R have been published so far for Eris, but assuming as an upper limit the same phase coefficient of V in Rabinowitz et al. (2006) , the phase effect would account at most for 3.5 × 10 −3 mag. In conclusion, obvious changes in the observing conditions excludes geometrical effects.
Tab. 1 reports weighted averages for magnitudes taken in the same night, while the lower frame of Fig If this tiny time dependence is not due to some unaccounted problem in the data, would be this a sign of an aliasing with short term variability? We attempt to assess whether the dispersion in the data can be ascribed to some periodical variations in the light curve over periods shorter than 5 nights. The phase dispersion minimization method applied to data binned in chunks of 1 hour, favors periodicity of about 30 hrs. Other possible periods are much sensitive to the details of the method, as the number of phase bin or the step in periods. An inspection of data plotted as a function of phase for a 30 hrs periods suggests a scattered, non sinusoidal light curve, with maximum peak-to-peak variation of ≈ 0.06 mag and a single maximum, but the fitting is marginal (χ 2 = 116.74
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In conclusion the long term variability in our data can not be explained by aliasing of an under-sampled short term variability. 
Colors
We computed weighted mean colors of Eris. These are derived from the weighted mean of all the measures in each filter. We obtain B − V = 0.823 ± 0.023, V − R = 0.391 ± 0.023, R − I = 0.386 ± 0.012 and V − I = 0.777 ± 0.013, quite in agreement with Rabinowitz et al. (2006, Tab. 4) . Following the same vein of the discussion in this paper, we confirm that the colors of ERIS are solar, with only B-V being marginally redder than the Sun (Hainaut & Delsanti, 2002) . These colors corroborate the idea that Eris is an icy body.
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Discussion and Conclusions
We have presented time series photometry in BVRI pass-bands of the dwarf planet Eris (2003 UB313) .
Looking at the data we have presented and analysed (in particular V and R), it is possible to say that some genuine time variability is present with a reasonable level of confidence.
If this will be confirmed by further observations it would indicate a light curve with a long term variability. Likely, one with periods greater than 5 days and amplitudes ≈ 0.05 mag.
Such a small amplitude would indicate a low axial ratio for Eris or that this body is seen nearly pole-on from the Earth.
In the first case Eris would be more symmetric in shape than other known KBOs or Pluto itself.
In the second case, due to the large distance to the Sun, Eris is pole on with respect to the Sun too. Presently Eris is near its aphelion and if it has an axial ratio comparable to that of Pluto, we should expect that the maximum amplitude of its light curve would be observed toward the epoch in which it will have an anomaly of ≈ 90
• . However, even a change of 10 • in its orientation would produce a significant increment in the amplitude of its light curve.
Interestingly enough for the evolution of resurfacing is the fact that in case Eris were seen pole-on at aphelion, it would have to be pole-on even at perihelion. Having a so large orbital ellipticity, the solar irradiation at aphelion would be 6.6 times smaller than the irradiation at perihelion. Depending on the details of resurfacing mechanism and atmospheric circulation, it would not be a surprise to discover significant differences between the two hemispheres of Eris. As an example, one can speculate that the region of the aphelion pole would be more rich in volatiles than the opposite region. If so, even the spectroscopic signature of the Eris surface will have to show secular variations correlated with the light-curve amplitude.
Finally, in trying to understand Eris light curve, one cannot neglect that the presence of the un-resolved satellite could distort it. Dysnomea indeed may contribute for up to ≈ 0.02 mag to the time variability of brightness with an expected orbital period of 2 weeks. However, even assuming that the line of nodes of the orbit of the satellite is oriented toward the Sun, an eclipse or a transit would last for about one tenth of day, compatible with the time scale of our observations over each night. But an eclipse or a transit would cause a drop in brightness while our data suggest rather the opposite behavior. In addition, an eclipse or a transit would affect only one night and not the subsequent ones due to the small phase angle with which we are observing the system.
